Since June 2012, 133 Middle East respiratory syndrome coronavirus (MERS-CoV) cases have been identified in nine countries. Two time periods in 2013 were compared to identify changes in the epidemiology. The case-fatality risk (CFR) is 45% and is decreasing. Men have a higher CFR (52%) and are over-represented among cases. Thirteen out of 14 known primary cases died. The sex-ratio is more balanced in the latter period. Nosocomial transmission was implied in 26% of the cases.
Since the emergence of the Middle East respiratory syndrome coronavirus (MERS-CoV) in June 2012, 133 cases have been identified so far. All primary cases were connected to the Arabian Peninsula and nearly half of the cases died. Even though over a year has passed since the emergence of the first case, many questions on the origin and transmission patterns of the disease remain. The imminent start of the Hajj, the Muslim pilgrimage to Mecca in Saudi Arabia, in early October, is reason to review the epidemiological characteristics of the first 133 cases of MERS reported to the World Health Organization (WHO) as of 25 September 2013.
Background
The index case of the newly described MERS-CoV was detected in the Kingdom of Saudi Arabia (SA) in June 2012 [1] . Hereafter, cases and clusters of nosocomial or familial transmission were detected in nine countries in the Middle East [2] [3] [4] , four in Europe [5] [6] [7] [8] [9] [10] [11] [12] and one in Africa [13] . The virus was isolated from several cases and full sequence data are available through GenBank [14] .
The reservoir and hosts of the MERS-CoV are still unknown, although virus RNA was possibly detected from bat faeces collected in the vicinity of the index case [15] . The virus belongs to the lineage C of the genus of beta coronaviruses, which are genetically similar to various coronaviruses detected in bats in Africa and Europe [16, 17] . Two studies suggest dromedary camels in Oman, the Canary Islands and Egypt may have been infected with the virus or a MERS-CoVlike virus in the past. However, human cases have not been detected in these areas [18, 19] .
Epidemiological findings as of 25 September 2013

Data collection
This paper reviews the epidemiological characteristics of the first 133 cases of MERS, reported applying the WHO case definition, as available on the Ministry of Health (MoH) of affected countries and WHO websites [20] [21] [22] [23] [24] and is based on [25] . Basic demographic data (age, sex and comorbidities) on disease severity in terms of treatment level (outpatient, hospitalised, admitted to intensive care) and information on outcomes are usually available through MoH websites and WHO Disease Outbreak News. Further details were collected from peer-reviewed publications and through direct communication with the SA Ministry of Health.
All data were collected contemporaneously into a line listing on MS Excel 2010 and subsequently crosschecked with existing peer-reviewed publications on cases or clusters.
For female to male ratio, case-fatality risk (CFR) and admission to an intensive care unit (ICU), we compared two time periods of transmission in 2013: March to May versus June to September, thus excluding the rather sporadic cases in 2012 and early 2013.
Cases retrieved
Between 30 March 2012 and 25 September 2013, 133 confirmed cases of MERS-CoV infections have been reported by nine countries ( Figure 1 ). All cases have an epidemiological link to Jordan, KSA, United Arab Emirates (UAE) or Qatar. Cases detected in Europe [5] [6] [7] [8] [9] are linked to patients medically evacuated or seeking care in Europe.
The temporal distribution of cases suggests ongoing transmission ( Figure 2 ).
Since June 2013, 18 asymptomatic or mildly symptomatic cases have been reported. All were without any symptom or very mild with one episode of fever with or without myalgia and chills. In SA, 16 asymptomatic cases were detected during screening of all contacts of diagnosed cases and were included if positive for two specific gene targets (upE and ORF1a) on polymerase chain reaction (PCR). The remaining two asymptomatic cases were detected in UAE.
The majority of reported cases are adult men and very few children or adolescents have been diagnosed with MERS-CoV infection (Table) . The female to male ratio Men have a higher CFR compared with females (52 versus 24%) (Table) . Among the known primary cases in clusters with available information on outcomes, the CFR is 93% (13/14).
Seventy-three per cent of the 55 fatalities had at least one comorbidity reported compared to 41% of 73 surviving cases. All deaths have been reported among adults except one in a two-year-old child.
Discussion
MERS-CoV cases exposed in the Arabian Peninsula were identified in the European Union and in Tunisia mainly while seeking medical care. This has resulted in secondary transmission. The majority of travels from the Arabian Peninsula however, are destined to Asian countries which suggests that the risk of introductions exists also in Asia [26] . No cases have been reported there to date, despite enhanced surveillance in some countries. It is noteworthy that no infected cases have been detected outside the Arabian Peninsula since May 2013. The striking overrepresentation of men among cases in the first months balanced over time. This can be partly explained by the higher proportion of female HCW among recently reported nosocomial transmissions. In a similar fashion, the median age of cases has decreased.
Our assessment of the severity of the disease and outcomes is based on available data at the time of the reporting from the country and may result in under ascertainment of severe outcomes. At the same time, the proportion of cases admitted to intensive care and the CFR has decreased over time, which may be a reflection of enhanced surveillance activities.
'Superspreading' events or cases were interpreted as a key cause for the progression of the severe acute respiratory syndrome (SARS) outbreak in 2003 [27] . The large nosocomial cluster of MERS in Al Hasa, Saudi Arabia, involving up to 23 cases has some similarities with such events. It could have been caused by multiple zoonotic or human introductions in the community or inconsistencies in applying appropriate The significant proportion of caregivers likely infected in hospitals or at home played a role in transmission of MERS-CoV and is of concern. No secondary transmission has been associated with long-haul medical evacuation, suggesting that appropriate infection measures were applied and effective.
The fact that all but one of the primary cases in the known clusters are adult men originating from the Arabian Peninsula, suggests behavioural risk factors may play a role exposing them directly or indirectly to the reservoir of MERS-CoV. The severity of the diseases and fatal outcomes of the majority of the primary cases hinders effective exploration to identify risk factors.
Despite multiple efforts, no animal vectors or reservoirs have been identified as of yet with certainty. Exposure to camels has been reported for a few of the primary cases only.
The temporal distribution of cases suggests ongoing transmission of MERS-CoV on the Arabian Peninsula and the frequent appearance of nosocomial or familial clusters remains concerning. The number of new cases seems to have plateaued since April 2013.
Our data point towards a changing pattern of cases compared with the previously published case series [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and with the review of the first 47 cases detected in SA [29] . More women and cases without comorbidities are being reported. The increased proportion of asymptomatic cases and the decreased CFR may reflect enhanced surveillance catching cases having remained unnoticed at the early stages of the epidemic.
Collaborative international efforts in the spirit of 'One health' are needed to identify the source of MERS-CoV and to describe the transmission paths into human populations on the Arabian Peninsula. With the Hajj, the Muslim pilgrimage to Mecca in Saudi Arabia, taking place in October this year and attracting 1.8 million foreign and 1.4 million domestic visitors, international public health efforts to mitigate and possibly contain this outbreak need to be reinforced. Continued vigilance in healthcare systems receiving severely ill patients with respiratory symptoms from the Arabian Peninsula is warranted.
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